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fo acl witom it inay concera: 

eit known that J, Tuomas A. Episoy, of 
Newark, iu the county of Essex and State of 
New Jersey, luive invented Improvements in 
Cirenits for Duplex Electric Telegraphs, of 
which the following is a specification: 

This invention ‘is for enabling the operators 
at both stations to receive simultaneously, and 
that without the recciving-instrument being 
affected by the signals transmitted from the 

_ Sane station. T accomplish these objects by 
arranging the batteries, circuits, and magnets 
sothat the receiving portion of the instrument 
will only respond. to the pulsations from the 
distant instrument. 

In the accompanying diagram, the line ais 
connected, through the electro-inagnets 6 ¢.d, 
to the key e, and the battery f is divided, half 
being at each station, as usual. g is a rheo- 
stat, to prevent the current being short-cir- 
cuited, but. always to maintain a connection 
of the linc to the earth, even when the key e 
may be open, The batteries k and 7 are of 
equal power, and are connected in the circuit 
3 in opposition to each other, and in that cir- 
cuit is the sounder m, or other indicating-in- 
strument or call.. The battery & is connected 
with the armature circuit-closer operated by 
the magnet ¢, and the battery J with the ar- 
mature circuit-closer of the magnetd. Inthe 
circuit 3 is a rheostat, 2, of sufficient resist- 
ance to insure the electricity from the battery 
o passing through the sounder m when the cir- 
cuit-closer of b is operated. —The instruments 


at both ends of the line are the same and the 
adjustments correspond. 
The armatures of b ed are adjusted to dif- 
ferent tensions. Suppose, ag an illustration, 
‘ that the magnet. d is operated by an electric 
energy of 50, the magnet c by an energy of 100, 
and the magnet.) by an cnergy of 150, and that 


the power of the battery fis 100, but the sig- 
nal reecived from one station at the other is 
only represented by 50. Hf, now, Che operator 
closes key ¢, both the magnets dand ¢, by the 
power of f, respond, and make and break the 
circuits to the batteries ¢ and &, and there is 
no action on the sounder m or the magnet 6. 
If the operator at the distant. station closes 
his key when the key e is closed, the electric 
tension is increased by the increased energy 
represented by 50; hence the magnet f re- 
sponds by the joint current from both ends, 
and operates the sounder m by the battery 0: 
but if the key ¢ is open, the magnet d responds 
to the pulsation from the distant station and 
short-circuits the battery J, allowing the bat- 
tery & to be unbalanced and to operate the 
sounder m. Thus the signal can be received 
from the distant station whether the key ¢ is 
open or closed, and the operator can also hear 
the click of his own magnets ¢ d without act- 
uating the sounder.m. 

By this arrangement the operators at. both 
ends of the line can be receiving and sending 
over one wire, and the sounder or receiving-in- 
strument is only operative from the distant 
station, and it is operative as well when the 
key e is open as. when it is closed, aud. vice 
versa. he : 

I claim.as my invention— 

The batteries lo and cireuits and circuit- 
closers of the eieetro-magneis b ¢ d, in combi. 
nation with the electro-magnetic sounder or 
call. m and key e, the parts being adjusted to 
operate substantially in the manner specified. 
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